AbstrAct: The paper deals with phylogenetic relationships of recently described Montenegrospeum bogici Pešić et Glöer, 2012 from central Bosnia. The female reproductive system was found to bear two receptacula seminis. Mitochondrial cytochrome oxidase subunit I and nuclear 18S rRNA gene partial sequences were used for the maximum likelihood phylogenetic inference. Morphological and molecular data are congruent: Montenegrospeum does not belong to the Moitessieriidae, and is phylogenetically remote from Bythiospeum; it belongs to the Hydrobiidae, subfamily Sadlerianinae, and its sister taxon is Dalmatinella Radoman, 1973 (bootstrap support 87%).
INTRODUCTION
Pešić & Glöer (2012) described a new species of Bythiospeum Bourguignat, 1882: B. bogici Pešić et Glöer, 2012 from underground waters of the spring Taban, in the central part of Montenegro. Its description was based on empty shells. Later they (Pešić & Glöer 2013 ) collected live specimens, and described the lack of eyes and pigment, and the penis with a lobe at its medial part. They considered B. bogici as belonging to a new genus: Montenegrospeum Pešić et Glöer, 2013 , still within the family Moitessieriidae Bourguignat, 1863. M. bogici is known from its type locality only (Pešić & Glöer 2013) .
The aim of the present paper is to establish phylogenetic relationships of Montenegrospeum, applying two DNA fragments, and reconsidering morphological data.
MATERIAL AND METHODS
Four specimens of Montenegrospeum bogici from the spring Taban at Montenegro were used: two for morphology, and the other two for molecular work.
Gastropods were dissected using a NIKON SMZ18 stereoscope microscope with dark field.
For DNA, foot tissue was hydrated in TE buffer (3 × 10 min.); then total genomic DNA was extracted with the SHERLOCK extracting kit (A&A Biotechnology), and the final product was dissolved in 20 μl TE buffer. The PCR reaction was performed with the following primers: LCO1490 (5'-GGTCAA-CAAATCATAAAGATATTGG-3') (Folmer et al. 1994) and COR722b (5'-TAAACTT CAGGGTGAC-CAAAAAATYA-3') (Wilke & da Vis 2000) for the cytochrome oxidase subunit I (COI) mitochondrial gene and SWAM18SF1 5'-GAATGGCTCATTAAAT-CAGTCGAGGTTCCTT AGATGATCCAAATC-3'), and SWAM18SR1 (5'-ATCC TCGTTAAAGGGT-TTAAAGTGTACTCATTC CAATTACGGAGC-3') for the 18S ribosomal RNA gene (Attwood et al. 2003) . The PCR conditions were as follows: COIinitial denaturation step of 4 min at 94°C, followed by 35 cycles of 1 min at 94°C, 1 min at 55°C, 2 min at 72°C, and a final extension of 4 min at 72°C; 18S rRNA -initial denaturation step of 4 min at 94°C, followed by 40 cycles of 45 s at 94°C, 45 s at 51°C, 2 min at 72°C and, after all cycles were completed, an additional elongation step of 4 min at 72°C was performed. The total volume of each PCR reaction mixture was 50 μl. To check the quality of the PCR products 10 μl of the PCR product were ran on 1% agarose gel. The PCR products were purified using Clean-Up columns (A&A Biotechnology) and were then amplified in both directions (Hillis et al. 1996) using BigDye Terminator v3.1 (Applied Biosystems), following the manufacturer's protocol and with the primers described above. The sequencing reaction products were purified using ExTerminator Columns (A&A Biotechnology); DNA sequences then underwent electrophoresis on an ABI Prism sequencer. The two sequences were deposited in GenBank (Table 1 ).
In the phylogeny reconstruction, we used 29 truncatelloid taxa sequences, and one of Rissoa, from GenBank ( Table 1) . Seven of them, used as an out- Table 1 . Taxa used for phylogenetic analyses, with their GenBank Accession Numbers and references
Species

18S GB# COI GB# references
Adrioinsulana conovula (Frauenfeld, 1863) AF367656 AF367628 wilke et al. (2001) Agrafia wiktori Mutational saturation for the COI dataset was examined by plotting the numbers of transitions and transversions for all the codon positions together, and for the 3rd position separately, against the percentage sequence divergence, using DAMBE 5.2.9 (XiA 2000). We also used DAMBE 5.2.9 to perform the saturation test (XiA et al. 2003) . It revealed a significant degree of saturation in the third position of the sequences. In truncatelloids, COI approaches saturation with about 18.6% or 120 nucleotide differences (dAvis et al. 1998), which seems to happen after approximately 10 million years. However, to avoid a substantial loss of information in the case of closely related species, this position was not excluded from the dataset and it was used for the analysis. In fact, the analysis carried out on the 2nd and 3rd position only resulted in similar deep phylogeny, but with several polytomies within more terminal nodes. It should be noted that the saturation test of XiA et al. (2003), for symmetrical tree, and the proportion of invariable sites I = 0.49, resulted in Iss = 0.4606, Iss.c = 0.7060, p = 0.000, thus showing little saturation.
Initially, we performed phylogeny reconstruction for 18S and COI data separately, using the maximum likelihood (ML) technique. Next, the partition homogeneity test (FArris et al. 1995) was performed (1,000 replicates) with PAUP*4.0b10 (swoFFord 2002) , to check whether the two genes could be analysed together. Since p>0.792, the maximum likelihood heuristic search was then run for the combined molecular data. Following the recommendations of Posada & Buckley (2004) and sober (2002), the best model for each dataset was chosen using the Akaike Information Criterion (AIC) and the Bayesian Information Criterion (BIC); both chose the same model: Tamura-Nei + Г + I (nei & kumar 2000). We performed ML analyses in PAUP* and used a heuristic search strategy with stepwise addition of taxa, 10 random-sequence addition replicates, and tree-bisection-reconnection (TBR) branch swapping (swoFFord et al. 1996) , and with MEGA5.10 (Tamura et al. 2011) . Nodal support was estimated using the bootstrap (BS) approach (Felsenstein 1985) . Bootstrap values for ML trees were calculated using 10,000 bootstrap replicates, with MEGA5.10 and the same model parameters as for ML analysis.
RESULTS AND DISCUSSION
The female reproductive organs of the two studied specimens, with two seminal receptacles (rs 1 and rs 2 : rAdomAn 1973, 1983) were characteristic of numerous genera of the Sadlerianinae Radoman, 1973, certainly not of the Moitessieriidae Bourguignat, 1863 (szArowskA 2006 . The penis with a lobe on the left side of its median part (Pešić & Glöer 2013) was also similar to the ones characteristic of several genera of the Sadlerianinae. In fact, its appearance is simple, not unique. A similar penis could be found in Dalmatinella fluviatilis Radoman, 1973 (FAlniowski & szaroWska 2012 .
Two sequences of COI were identical, the same concerns two sequences of 18S. The molecular tree based on the two loci (Fig. 1 ) confirmed general conclusions based on the morphology: Montenegrospeum does not belong to the family Moitessieriidae, thus being phylogenetically remote from Bythiospeum, and belongs to the family Hydrobiidae Troschel, 1857 (bootstrap support 97%), and to the subfamily Sadlerianinae Radoman, 1973 (bootstrap support 73%). In the tree, Dalmatinella is the sister taxon of Montenegrospeum (bootstrap support 87%). Considering the genetic distance between the two taxa, within the range typical of inter-genus relationships within the Truncatelloidea, Montenegrospeum could be considered a distinct genus, as proposed by Pešić & Glöer (2013) .
The results presented above may be a good illustration of the already well known fact that neither shell nor penis character states (especially if only the habitus of the latter is considered) could be used as the only basis of classification within the Truncatelloidea. Considering that most of the numerous nominal species of Bythiospeum recorded from Europe are known as empty shells only -since the snails inhabit strictly subterranean, running or interstitial waters and only their shells could be found on the surface -one could expect that phylogenetic relationships within this group (including Paladilhiopsis Pavlovic, 1913 as well) may be complex, and the genus is polyphyletic. 
